Cardiovascular regulation in the mudpuppy Necturus maculosus at rest and during short term exercise.
Prebranchial blood pressure (Pva), heart rate (fH) and plasma catecholamine concentration were measured in the mudpuppy Necturus maculosus at rest and during exercise. During exercise, both fH and Pva increased, as did the plasma noradrenaline concentration. There was no significant effect on Pva after injection of the adrenergic neuron blocker, bretylium, in resting animals, neither did bretylium affect the exercise-induced increase in Pva. This suggests that there is no adrenergic nervous tone on the vasculature at rest or during exercise. The alpha-adrenoceptor antagonist yohimbine had no effect on the resting Pva in the bretylium-treated animals, but it abolished the increase in Pva during exercise. This is compatible with the view of no influence on Pva by the plasma catecholamines at rest, while during exercise the increase in plasma noradrenaline concentration is responsible for the increase in Pva. Injection of atropine elevated resting fH, and reduced or abolished cardiac arrythmia, indicating an inhibitory cholinergic tone on the heart at rest, and that variations in this tone are responsible for the intrinsic variation seen in untreated animals. After the atropine treatment, there was still an increase in fH during exercise. The beta-adrenoceptor antagonist sotalol decreased fH in resting atropinized animals, and inhibited the exercise-induced tachycardia, implying that there is an additional beta-adrenoceptor-mediated adrenergic tone, affecting the heart both at rest and during exercise. The cholinergic tone decreased during exercise with a concomitant increase in adrenergic tone. Falck-Hillarp fluorescent histochemistry was used to study the presence of adrenergic nerve fibres and other catecholamine-storing cells.(ABSTRACT TRUNCATED AT 250 WORDS)